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COUNTDOWN TO 2010: CAN WE ASSESS 
IRELAND’S INSECT SPECIES DIVERSITY 
AND LOSS?
Eugenie Regan, Brian Nelson, Stephen McCormack, Robert Nash 
and James P. O’Connor
ABSTRACT
The insects are the most diverse organisms on this planet and play an essential role in ecosystem 
functioning, yet we know very little about them. In light of the Convention on Biological Diver-
sity, this paper summarises the known insect species numbers for Ireland and questions whether this 
is a true refl ection of our insect diversity. The total number of known species for Ireland is 11,422. 
Using species accumulation curves and a comparison with the British fauna, this study shows that 
the Irish list is incomplete and that the actual species number is much higher. However, even with 
a reasonable knowledge of the species in Ireland, insects are such speciose, small, and inconspicu-
ous animals that it is diffi cult to assess species loss. It is impossible to know at one point in time the 
number of insect species in Ireland and, although it is useful to summarise the known number of 
species, it is essential that biodiversity indicators, such as the Red List Index, are developed.
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INTRODUCTION
Information on Ireland’s insect species diversity 
has been difficult to access because the informa-
tion has been widely scattered. Previous attempts 
to quantify the species richness of Irish insects 
(e.g. Speight 1986; Purcell 1996) relied substan-
tially on estimates for some groups. Over the last 
decade, however, there has been a steady pro-
duction of modern Irish checklists and updated 
catalogues covering virtually all the Irish insect 
fauna (notably Anderson et al. 1997; Bond et al. 
2006; Chandler et al. 2008; O’Connor 2008; 
O’Connor et al. 2009). The recent f low of pub-
lished, validated checklists has made a more 
accurate summary of the insects resident in 
Ireland possible.
This paper summarises information on 
Ireland’s insect species diversity and presents an 
overview of the total number of known species 
in Ireland. It also assesses whether our knowledge 
of the insect diversity is comprehensive and com-
plete and discusses the issues of extinction and 
conservation in this fauna.
This work is timely given the context of the 
Convention on Biological Diversity, the signato-
ries of which committed themselves to achieve a 
signifi cant reduction in the current rate of bio-
diversity loss at a global, regional and national 
level by 2010 (United Nations 1992). In 2001 all 
the European Union states, including Ireland and 
the United Kingdom, set a more ambitious tar-
get to halt biodiversity loss by 2010 (European 
Commission 2006). However, there are many 
gaps in our knowledge of the biodiversity on 
the island of Ireland, in particular the numbers 
of species that occur here and the rate of biodi-
versity loss (DAHGI 2002; EPA 2008). Without 
this information, it is impossible to assess whether 
this commitment will have been achieved. The 
National Biodiversity Plan (DAHGI 2002) 
further acknowledges this, stating that basic 
inventories on all species groups are fundamental 
to the conservation of biodiversity.
Insects are the most species-rich group of 
animals on earth, constituting over 60% of the 
1.5 million described species (Baillie et al. 2004). 
Estimates of the total number of species vary 
widely, from a few million to more than 30 mil-
lion, largely due to the uncertainty in the global 
biodiversity of insects (May 1990). In Ireland’s 
case previous estimates for the total number of 
animal species (terrestrial and marine) range 
from 14,616 (Purcell 1996) to c. 21,000 (Good 
2009), of which insects contributed 7162 (49%) 
and c. 13,000 (62%) respectively (the latter fi g-
ure (Good 2009) is acknowledged as likely to 
be an underestimate, particularly with respect 
to nematoceran fl ies and parasitoid wasps). 
O’Connor (1997) estimated that there are around 
16,000 insect species in Ireland. Recently, Ferriss 
et al. (2008) summarised Ireland’s known fauna 
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and found published references for 19,122 ani-
mal species, of which 11,260 (59%) were insects 
(Regan and McCormack 2009). It is reasonable 
to assume that the majority of species in Ireland 
are also insects, and the value of this statistic has 
to be determined in order to measure the prog-
ress toward of the 2010 target.
METHODOLOGY
The information presented here is based on a 
number of recently published checklists and 
review papers or catalogues and expert input. 
The Hemiptera is the only large group of insects 
for which there is no modern list and the species 
number for this group has been compiled with 
the assistance of relevant experts. Additional spe-
cies recorded as new to Ireland subsequent to 
the cited lists have generally not been included. 
Where it is known to us or explicitly stated in the 
checklist, we have excluded species that have only 
been recorded from artif icial situations (such as 
greenhouses) or as vagrants. The original check-
lists should be consulted to confirm the status of 
all species. Checklists of Irish insects have been 
produced since the middle of the nineteenth 
century (Nash 1983; Beirne 1985). These have 
always covered the entire island of Ireland (i.e. 
the political entities of Northern Ireland and the 
Republic Ireland) and we follow that conven-
tion here, with the term Ireland referring to the 
whole island. Nomenclature follows the check-
list, catalogue, review or list cited. It should be 
borne in mind that checklists represent the state 
of knowledge at a point in time. They may vary 
in their completeness, accuracy and inclusion of 
non-native species. 
RESULTS AND DISCUSSION
KNOWN NUMBER OF SPECIES 
IN IRELAND
A total of 11,422 species in 21 orders have been 
recorded from Ireland (Table 1). The largest 
orders (with more than 1000 recorded species) 
are the Diptera, Hymenoptera, Coleoptera 
and Lepidoptera with 3313, 3194, 2154 and 
1454 species recorded, respectively. These four 
orders account for 89% of the total insect fauna 
(Fig. 1), with the next most species-rich order 
being the Hemiptera, with 770 species. These 
f ive orders stand out for their high species 
richness in the world fauna as well (Table 2). 
However, the predominance of the Diptera 
and Hymenoptera in the Irish fauna does not 
replicate the pattern of global biodiversity, 
where the two most species rich taxa globally 
appear to be the Coleoptera and Lepidoptera 
(Table 2). It may be argued that the Irish insect 
fauna is relatively well known as compared 
to the world insect fauna. Finlay et al. (2006) 
showed self-similar patterns of species richness 
for insect families across six different regions, 
including the UK, Australia and the world. The 
dominance of beetles in the world fauna may be 
an artefact of the collection and research biases 
of entomologists, and studies of canopy insects 
of the tropical island of Borneo have shown 
that Hymenoptera and Diptera can outnum-
ber Coleoptera at particular sites (Gullan and 
Cranston 2004).
COMPLETE LISTS?
The figures presented in Table 1 summarise the 
current state of knowledge for insect species 
richness in Ireland. However, is this an accu-
rate ref lection of the actual species numbers for 
Ireland? Are there more species than is currently 
known? Are the species that have been recorded 
still extant? Or were they ever established?
Almost one-third (29%) of the entire insect 
fauna is composed of Diptera. Out of the total of 
3313 recorded species, 442 of these were added to 
the Irish list in the last ten years (Chandler et al. 
2008), an increase of 15%. The families with the 
largest additions were the Sciaridae, Chironomidae, 
Anthomyiidae, and the Chloro pidae, all of which 
are small fl ies that can be taxonomically diffi cult 
to identify and with few taxonomists working on 
them. There are several other groups of taxonomi-
cally diffi cult insects, such as the parasitoid wasps 
and aphids, for which many species have yet to be 
identifi ed from Ireland.
Determining whether an insect species is 
established as a resident breeding species is not 
a simple matter. For example, while 32 species 
of the Odonata (dragonfl ies and damselfl ies) have 
been recorded in Ireland, only 24 (75%) of these 
species are known to have established breeding 
populations (Nelson and Thompson 2004). Four 
of the species are nineteenth- or early twentieth-
century vagrants; these could justifi ably be 
viewed as extinct, although there is no evidence 
they were ever established species. Another four 
species are modern vagrants, of which two are 
potential colonising species. So from a total fi gure 
of 32 a more detailed assessment of status reveals 
that the actual established number of species is 
reduced by 25%. The Odonata are a very small 
group in terms of species, but if these fi gures 
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Table 1—Number of species in the insect orders in Ireland and the literature sources.
Order No. of Irish species Literature source
Archaeognatha 4 Delany 1954
Coleoptera 2154 Anderson et al. 1997; 2005
Dermaptera 3 Good 1979; Cawley 1999
Diptera 3313 Chandler et al. 2008
Ephemeroptera 33 Ashe et al. 1998; 2005; Kelly-Quinn and Bracken 2000
Hemiptera 770 Halbert 1935; Hodkinson and White 1979; Carter et al. 1987; De Courcy 
Williams 1989; Kirby 1991; Roth and O’Connor 1993; Aukema and 
Rieger 1995; 1996; 1999; 2001; 2006; Nelson 1995; Hopkins 2000; 
Martin et al. 2000; Helden 2005a; 2005b; 2005c; 2005d; 2005e; 2006a; 
2006b; 2007a; 2007b; 2007c; Aukema et al. 2007; Cuppen and Nelson 
2007;  Ben-Dov et al. 2008; Nelson, B. pers. comm.
Hymenoptera 3194 O’Connor et al. 2009
Lepidoptera 1454 Bond et al. 2006; 2008
Mecoptera 1 King and Halbert 1910
Megaloptera 2 Ashe et al. 1998
Neuroptera 32 Barnard et al. 1991; O’Connor 2003b
Odonata 34 Ashe et al. 2005
Orthoptera 12 Marshall and Haes 1988; Cawley 2005
Phthiraptera 117 Butler and O’Connor 1994; Doyle et al. 2004; O’Connor 2005; 
O’Connor et al. 2005
Plecoptera 20 Ashe et al. 1998
Psocoptera 46 Smithers et al. 2000
Siphonaptera 40 Smiddy and Sleeman 1993; Sleeman and Smiddy 1994; Sleeman et al. 
1996
Strepsiptera 4 Ronayne and O’Connor 2006a; 2006b; O’Connor and Ronayne 
2007
Thysanoptera 40 O’Connor 2008
Thysanura 2 Delany 1954
Trichoptera 147 Ashe et al. 2005
Total 11,422
Fig. 1—Ireland’s insect fauna by order.
were typical the fi gure of actual biodiversity in 
Ireland would be much lower than documented 
here. It is possible to determine if this issue is 
signifi cant in only a small number of the insect 
orders present in Ireland because there is a dearth 
of information on most species. Nevertheless the 
percentage in the Odonata is extreme, related to 
the biology and interest in the group. Similarly 
in the Lepidoptera there are a high proportion of 
vagrant, non-established species on the checklist, 
as these species are actively recorded by natural-
ists (Bond et al. 2006).
The island of Ireland is naturally expected 
to have fewer species than are found in Great 
Britain due to the smaller land area, greater iso-
lation and earlier separation from the continental 
land mass after the last ice age (MacArthur and 
Wilson 1967). The Irish fauna is essentially 
a subset of the British one, with less than 100 
species confi ned to the smaller island (Nelson, 
unpublished data). It has long been known that 
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the Irish fauna is less species rich than in Britain. 
Beirne (1952) measured the ratio as between 
55% and 60% representation in Ireland of the 
British and Irish species. However he also noted 
that the representation in the aquatic groups 
is much higher than in thermophilic and phy-
tophagous groups. The Irish list comprises, on 
average, 49% of the insect species reported from 
Britain (Table 2). Some orders have a higher 
proportion recorded, such as the Trichoptera 
(caddis-fl ies), with 74% of the British species, 
and the Siphonaptera (fl eas), with 65%. The 
Phthiraptera (lice) have the least proportion 
recorded (21%). Some of the variation will be as 
a result of climatic differences between the Great 
Britain and Ireland (such as the low proportion 
of the thermophilous Orthoptera) and others are 
probably due to incomplete lists in both Ireland 
and the Great Britain.
A method for extrapolating from the fraction 
of species that is known to science to the total 
species numbers involves the use of species dis-
covery curves. The approach involves plotting a 
cumulative frequency curve for the taxon with 
the expectation that this becomes asymptotic 
when the inventory is reaching completion and 
new species are becoming more diffi cult to fi nd. 
Bebber et al. (2007) have shown that estimating 
the number of species using these curves is associ-
ated with very large margins of error. However, 
they are useful to show that the inventory is 
still not complete. We generated species accu-
mulation curves for two groups of Irish insects, 
Heteroptera and Chalcidoidea (Hymenoptera) 
(Fig. 2) to try to establish whether the invento-
ries for these groups in Ireland are complete.
The fi rst records for Irish Heteroptera are 
from the 1830s. The number of species recorded 
for Ireland rose above 250 in the 1930s and from 
then slowly crept up to just under 300 species 
(the number currently known). The number of 
species has increased by 15% in the last 50 years. 
The accumulation curve appears to have reached 
an asymptote. The species discovery curve for 
chalcidoids (Fig. 2) is very different to that of 
the Heteroptera. Similarly, the fi rst records are 
from the 1830s, when 119 species were recorded 
for Ireland (O’Connor et al. 2000). However, 
over the next 100 years this fi gure barely rose 
above 150 species. Recording of chalcidoids was 
renewed in the 1960s mainly due to M. de Vere 
Graham (see O’Connor et al. (2000) for refer-
ences), the number of species almost doubling 
and continuing to increase steadily up to the 458 
Table 2— A comparison of Ireland’s insect diversity with the British and world fauna. Data for 
British and world species numbers from Natural History Museum (2009).
Order No. of world species 
described
No. of British 
species
No. of Irish 
species
% British 
species
Coleoptera 350,000 4000 2154 54%
Lepidoptera 165,000 2600 1454 56%
Diptera 150,000 6800 3313 49%
Hymenoptera 150,000 7000 3194 46%
Hemiptera 84,000 1700 770 45%
Orthoptera 22,000 33 12 36%
Trichoptera 10,000 198 147 74%
Odonata 6000 61 34 56%
Thysanoptera 5100 160 40 25%
Neuroptera 4700 66 32 48%
Phthiraptera 3500 545 117 21%
Psocoptera 3000 97 46 47%
Ephemeroptera 2100 51 33 65%
Plecoptera 2000 36 20 56%
Siphonaptera 2000 62 40 65%
Dermaptera 1840 7 3 43%
Strepsiptera 530 10 4 40%
Mecoptera 500 4 1 25%
Thysanura 370 2 2 100%
Archaeognatha 350 7 4 57%
Megaloptera 300 3 2 67%
Total 963,290 23,442 11,422 49%
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species that had been recorded in Ireland by the 
year 2000 (O’Connor et al. 2000). This species 
discovery curve does not appear to be reaching 
an asymptote (the number of species has increased 
by almost 300% in the last 50 years), implying 
that there are more chalcid species to be discov-
ered in Ireland.
These discovery curves show that the fi gures 
for Heteroptera are almost complete whereas the 
inventory for Chalcidoids is not. Good (2009) 
assumes that 25% of Irish arthropod species are 
unrecorded, with species-rich groups such as 
nematoceran fl ies and parasitoid wasps likely to 
have over 50% of species unrecorded. It is clear, 
therefore, that the data in Table 1 for the num-
ber of insect species in Ireland are underestimates 
of the true diversity and that there are still more 
species to be discovered. The number of undis-
covered Irish insect species is unknown, but the 
number is certainly suffi cient to increase the total 
fauna to more than 12,000 species.
EXTINCTION
If the 2010 commitment is to be met, there must 
be an assessment that the loss of species has been 
stopped. However, there is little evidence for the 
modern extinction from Ireland of many spe-
cies of insect. The IUCN def ine extinction as 
species not recorded after exhaustive survey and 
within a time-frame appropriate for that species. 
In Ireland, where there are few insect specialists, 
it would be hard even to provide convincing 
evidence of extinction of any insect taxa. Some 
recent examples demonstrate that a long absence 
of records does not mean the species is extinct 
here. The most recent example is the White 
Prominent moth Leucodonta bicoloria, which was 
rediscovered in Kerry after more than 70 years 
(Allen et al. 2008). Others examples include 
the hoverf lies Brachypalpus laphriformis (Speight 
1980; 1985; 2008) and Doros profuges (Speight 
2008).
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Fig. 2—Cumulative species counts for Irish Heteroptera and Chalcidoid faunas (data from O’Connor et al. 2000 and 
Brian Nelson, pers. comm.).
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Among the 183 species of Irish hoverfl y only 
four species are considered extinct—Chrysotoxum 
cautum, Didea alneti, Eristalis cryptarum and 
Melangyna compositarum (Speight 2008). No Irish 
butterfl y appears to have been lost since the early 
twentieth century. Among the water beetles, 
eight species are considered to be extinct in 
Ireland, having not been seen after 1930 (Foster 
et al. 2009). This rosy picture of modern extinc-
tion from Ireland may be misleading and needs 
to be assessed in the light of any decline in the 
distribution of rare Irish species.
ASSESSING BIODIVERSITY LOSS FOR 2010
Simply counting the published species names is 
uninformative with regard to the status of the 
species. We have shown that the known num-
ber of insect species for Ireland is certainly less 
than the actual number, and with such small, 
often inconspicuous and speciose animals it is 
diff icult to assess species loss and extinction. It 
is clear that biodiversity indicators need to be 
developed in order to assess species loss in this 
country.
The IUCN Red List is widely recognised 
as the most authoritative and impartial method 
for classifying species by their risk of extinction. 
Regional Red Lists for Ireland have been pub-
lished for bees (Fitzpatrick et al. 2006) and water 
beetles (Foster et al. 2009). They have shown that 
one third of the Irish bee fauna and one quar-
ter of the water beetle fauna are under threat of 
extinction. These two Red Lists account for only 
349 species, i.e. only 3% of the insect fauna has 
been evaluated for threat of extinction. There is 
clearly a need for further Red Lists to be devel-
oped for Ireland. Using general threat categories, 
Speight (2008) recognises 50 out of a total of 183 
(27%) Irish syrphid species as being threatened in 
Ireland. If the two Red Lists and Speight (2008) 
are representative of the extinction threat to the 
entire Irish insect fauna, then between 3000 and 
4000 Irish insects are potentially under threat of 
extinction.
The next step would be to use the Red Lists 
as biodiversity indicators. One of the most well-
developed direct measures of biodiversity is the 
IUCN Red List Index (Butchart et al. 2005), but 
these indexes can only be calculated for a set of 
species that has been fully assessed twice. Ireland, 
therefore, not only needs to develop the series of 
regional Red Lists to include other insect groups 
but also to repeat these assessments at regular 
intervals so that biodiversity loss can be assessed. 
However, this will require the development of 
Irish insect taxonomic expertise and continued 
improvement in our knowledge of insect diver-
sity and distribution.
CONCLUSION
Insects are the most diverse groups of animals in 
Ireland and therefore make up a huge propor-
tion of our biodiversity. They are fundamentally 
essential to ecosystem functioning (La Salle and 
Gould 1993; Weisser and Siemann 2004) and are 
of enormous economic importance (Hill 1996; 
Mound 1989 inter alia). Yet despite this, the vast 
majority of insects are poorly understood and 
the Irish species list is far from complete. In 
order to achieve our targets for 2010 under the 
Convention on Biological Diversity, we need to 
urgently develop taxonomic expertise, improve 
our knowledge of insect diversity and distribution 
and develop a series of regional Red Lists to assess 
the changes that are occurring in these groups. 
We are potentially facing an undocumented 
extinction of 4000 Irish species, whose role in 
ecosystem functioning we do not understand.
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